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Successful treatment of tumor necrosis factor receptor-
associated periodic syndrome (TRAPS) with tocilizumab: 
A case report

Abstract
Tumor necrosis factor receptor-associated periodic syndrome (TRAPS) is an autosomal dominant autoinflammatory disease linked to 
chromosome 12p13 and, more specifically, with mutations within the tumor necrosis factor receptor superfamily, member 1A gene (TN-
FRSF1A gene). It is characterized by the presence of fever, abdominal pain, myalgia, arthralgia or arthritis, and skin rash.

In this report, we describe the case of a patient with tumor necrosis factor receptor-associated periodic syndrome (TRAPS) treated suc-
cessfully with the anti-interleukin-6 (anti-IL-6) receptor monoclonal antibody tocilizumab, while treatment with anti-TNF α etanercept and 
infliximab had both failed.
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Introduction
Tumor necrosis factor receptor-associated periodic syndrome (TRAPS) is a rare autosomal, dominantly in-
herited autoinflammatory disease, previously known as Hibernian fever and renamed TRAPS following the 
elucidation of TNFRSF1A as the susceptibility gene with mutations occurring generally on chromosome 
12p13 (1).

Clinically, TRAPS is characterized by recurrent attacks of fever, abdominal pain, periorbital edema, migratory 
rush, myalgia, arthralgia, arthritis, and serositis (2).

The inflammatory episode is due to the production of cytokines [interleukin-6 (IL-6), IL-1 β, and tumor ne-
crosis factor α: (TNFα)] and acute-phase proteins, such as C-reactive protein (CRP) and serum amyloid A (3). 
Recently, high serum IL-6 levels have been reported in these patients, and this is therefore believed to play 
a pivotal part in the pathogenesis of TRAPS. Consistent with these findings, IL-6 blockade with tocilizumab 
could be an interesting therapeutic in TRAPS syndrome.

To the best of our knowledge, the current report is the second case in the literature, which describes a 
patient who suffered from TRAPS syndrome in whom treatment with tocilizumab was successfully applied, 
while treatment with infliximab and etanercept had both failed.

Case Presentation
A 49-year-old man, with a medical history of hypertension and chronic obstructive pulmonary disease, was 
admitted with symmetric polyarthritis of the hands, increased inflammatory markers, and the absence of 
rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPA). A diagnosis of seronegative rheu-
matoid arthritis was made, and the patient was treated with methotrexate 15 mg per week, salazopyrin 2 
g/d, and hydroxychloroquine 400 mg/d. Three months later, the patient still had high disease activity, with 
DAS 28 and ESR 5.18. The patient was then treated with infliximab at an induction regimen of 3 mg/kg 
at 0, 2, and 6 weeks and maintenance therapy every 8 weeks associated with methotrexate, without any 
significant improvement in disease activity scores and health assessment questionnaire (HAQ). Six months 
later, the patient developed a fever (37.5-39°) lasting 3-4 days with monthly periodicity, associated with 
recurrent annular erythematous plaques in the trunk and abdomen and conjunctivitis. Biological assess-
ment showed increased erythrocyte sedimentation rate (ESR) 29 mm/h; normal values <20 mm/h) and 
CRP of 1.5 mg/dL; normal <0.5 mg/dL). An underlying infectious disease was ruled out, while antinuclear 
antibodies, anti-neutrophil cytoplasmic antibodies, anti-DNA antibodies, and C3 and C4 were negative. 
These findings evoked the diagnosis of TRAPS syndrome. A molecular diagnosis of TRAPS was confirmed 
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with a p.Arg121Gln-type mutation (R92Q mu-
tation) identified on the chromosome of the 
TNFRSF1A gene.

The patient received etanercept 50 mg per week 
for 6 months without significant clinical and bi-
ological improvement. The patient still had pol-
yarthritis of the hands, fever, rash, and a high level 
of C-reactive protein (12.6 mg/dL) (Figure 1).

Since IL-6 levels are elevated in TRAPS, we hy-
pothesized that tocilizumab might be effective. 
So, our patient was treated with tocilizumab, 
administered 8 mg/kg every 4 weeks. The 
patient responded promptly with improved 
physical condition; reduction of fever, rash, and 
polyarthritis; and improvement of quality of 
life. Markers of inflammation ESR and CRP were 
within the normal range-2 mm/h and 0.05 mg/
dL, respectively (Figure 2). During treatment 
with tocilizumab, no new attacks occurred.

Discussion
Tumor necrosis factor receptor-associated 
periodic syndrome (TRAPS) is an autosomal 
dominant inherited periodic fever related to 
mutations in soluble TNF receptor superfamily 
1A. Patients with TRAPS experience recurrent 
attacks of fever and pain in the joints, abdo-
men, muscles, skin, and eyes. TRAPS is caused 
by mutations in the gene encoding TNF re-
ceptor superfamily 1A (TNFRSF1A) on chro-
mosome 12p13 (1). The prevailing hypothesis 
for TRAPS is defective TNFRSF1A shedding 
from cell membranes in response to a stimu-
lus. However, a consequence of most TRAPS 
mutations is the activation of the transcription 
factor NF-κB (nuclear factor κB) and the MAPK 
(mitogen-activated protein kinase) families of 
transcriptional activators, which are able to 

up-regulate expression of a number of genes, 
including pro-inflammatory cytokines (4).

Patients suffering from TRAPS are mainly 
treated with nonsteroidal anti-inflammatory 
drugs or corticosteroids. The pathogenic hy-
pothesis involving defective TNFRSF1A shed-
ding is consistent with a therapeutic effect 
of anti-TNF α agents. Etanercept could be 
very interesting therapeutic; it diminishes 
the effects of TNF by binding to soluble and 
membrane-bound TNF receptors. It may be 
useful in the treatment of TRAPS attacks as a 
glucocorticoid-sparing agent (5). An anti-T-
NFα therapy could significantly improve the 
symptoms and reduce the frequency of at-
tacks. But, there are some cases with a lack of 
efficacy of anti-TNFα, possibly due to other cy-
tokines that become more important, like IL-1 
β and IL-6. This is consistent with observations 
of clinical improvement in TRAPS syndrome 
after treatment with anakinra or tocilizumab 
in patients with disease refractory to anti-TNF 
α agent. Recently, tocilizumab, an anti-inter-
leukin 6 agent, was successfully developed as 
a therapeutic agent for the treatment of rheu-
matoid arthritis. The notable effectiveness 
of this agent and consideration of its mode 
of action have motivated new initiatives in 
applying this treatment to a broad range of 
inflammatory and autoimmune conditions, 
including TRAPS syndrome (6). In clinical prac-
tice, IL-6 is a proinflammatory cytokine; it in-
duces fever and many of the clinical attributes 
associated with systemic inflammation (7, 8). 
Tocilizumab could be an interesting treat-
ment in TRAPS syndrome and other inflam-
matory diseases via its action on the liver by 
reducing the production of a wide spectrum 
of acute phase proteins, such as C-reactive 
protein (CRP), serum amyloid protein A (SAA), 
haptoglobin, fibrinogen, and hepcidin. It has 
also the ability to inhibit B-cell differentiation 
into antibody-producing B cells and T differ-
entiation of CD4-positive T-helper cells to 
IL-17-producing T-helper cells (Th17), which 
amplify the inflammatory response and pro-
duce other proinflammatory cytokines (9).

The effects of tocilizumab observed in our pa-
tient indicate that IL-6 plays a prominent role in 
stimulating many of the clinical features of the 
attacks of inflammation in TRAPS.

To our knowledge, this is the second case in the 
literature of the successful treatment of TRAPS 
with tocilizumab. Vaitla et al. (10) reported to-
cilizumab outcomes in a patient with TRAPS. 
In their case, the evolving acute attack was 
aborted, and further attacks of TRAPS were 
prevented. Our patient did not require corticos-
teroids and showed significant clinical improve-
ment in scores for pain, stiffness, and well-being.

In conclusion, we considered tocilizumab an 
effective treatment option for a patient with 
TRAPS, whose disease had been treated un-
successfully with an anti-TNF agent. These pre-
liminary findings need to be confirmed with 
long-term follow-up.
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Figure 1. Changes in the level of C-reactive 
protein (in mg/dL) during etanercept treatment
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Figure 2. Changes in the level of C-reactive 
protein (in mg/dL) during tocilizumab treatment
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